On the other hand, from the experiment on the motor reflex from the urinarybladder to the stomach and small intestine and from the experiment of gastrointestinal motor response which can be produced by central stimulation of the pelvic nerve, we were able to confirm that one of the motor efferent pathways was contained in the splanchnic nerve (Semba et al. 1956a The reactions of the stomach (antrum, pyloric part and distal part of body) and the small intestine (jejunum and ileum) were recorded by the balloon tambour system.
The peripheral cut end of the splanchnic nerve, thoracic sympathetic trunk and its dorsal and ventral root were stimulated by galvanic or faradic current.
The general blood pressure was measured at the carotid artery by a mercury manometer.
RESULTS
1) The gastro-intestinal activity was increased by weak galvanic stimulation of the splanchnic nerve or the thoracic sympathetic trunk on the unanesthetized spinal dog, although it was inhibited by strong galvanic stimulation (see fig.  1 ). The same results were often observed on the unanesthetized decerebrated animal and the anesthetized one. And in the normal toad (anesthetized), in the spinal toad and in the perfused toad, motor effect of the stomach was also observed by the splanchnic stimulation.
However, the conditions capable of producing reversal effect of sympathetic stimulation were different in each individual, viz: motor response was obtained by a strong intensity of stimulus (5V) and a weak one (1.5V), and by different frequencies between1to100per second. When the tone of the gastro-intestinal wall was completely lost, motor activity could not be observed.
Hence, after administration of a solution of eserine sulphate, the motor response was more easily obtained by sympathetic stimulation.
The motor responses were not influenced by dissection of the bilateral vagus nerves and of the splanchnic nerve of the other side.
The increased activity of the dog's stomach was seen in the antrum, pyloric part and also the distal part of the body, while the anti-peristaltic contraction was generally observed in toads.
The decrease of gastro-intestinal activity by strong stimulation (C.D.=10cm.)(A) of the splanchnic nerve was reversed to the increase by weak stimulation (C.D.=12
cm.)(B).
(Explanation of the curves from the top downward: gastric motility, motility of ileum, signal and time6secs.)
2) In order to block the sympathetic ganglia, a nicotine solution (a1in 100-500solution, Merck) was painted on the coeliac and superior mesenteric ganglia, or hexamethonium bromide (Cs)(5-10mg/kg body weight) was injected intravenously.
As shown in fig.2 , after blocking the coeliac and superior mesenteric ganglia, increased motor activity of the stomach and jejunum was always obtained by the splanchnic stimulation instead of the inhibitory responses.
Then,
The reversal effect of gastro-intestinal motility after blocking the solar plexus and the influence of atropine.
The 1-splanchnic nerve was stimulated (C.D. 10cm.) A: before block, B: ligature of suprarenal veins, 8.25minutes
after nicotine-application to the coeliac plexus, C: after injection of an atropine solution intravenously.
(Explanation of curves from top downward: general blood pressure, gastric motility, intestinal motility, signal and time6secs.) The effect of the ventral root stimulation was completely abolished after blocking the sympathetic ganglia in the coeliac plexus.
Blocking of the sympathetic ganglia did not influence the motor effect produced by the dorsal root stimulation. However, after a nicotine-solution is injected into the spinal ganglia, stimulation of the dorsal roots has no effect on gastro-intestinal activity. Motor augmentation was also abolished by the intrvenous administration of atropine (a1in1,000solution). DISCUSSION 1) The motor effect of colon which is caused by sympathetic stimulation has already been reported in our previous paper on the hypogastric and lumbar colonic nerve ( Semba et al. 1955and1956b ).
In the present experiment, the motor effect of the stomach and small intestine was observed in the normal dog and toad (Exp.1). However, the conditions capable of producing reversal effect of sympathetic stimulation remained undetermined in the normal animals.
2) The reversal effect of the gastro-intestinal motility caused by sympathetic stimulation, was always produced after blockade of the coeliac and superior mesenteric ganglia as shown in fig.2and3 . 4) . The increased motor response due to dorsal root stimulation, was not influenced by the block of the coeliac and superior mesenteric ganglia. However, the response following ventral root stimulation was abolished by the block of these ganglia. This fact strongly suggests that the motor and inhibitory response is due to stimulation of different nerve fibers.
Therefore, stimulation of the splanchnic nerve and thoracic sympathetic trunk which probably contain both so-called "motor" and inhibitory fibers caused the excitatory or inhibitory effect separately in the normal dog and toad as shown in fig.1 .
After abolition of the inhibitory fibers by blocking the coeliac and superior mesenteric ganglia, only motor effect, of course, was obtainable.
4) Kure and his co-workers (1931, 1941) have already reported on the existence of the functionally different kind of fibers existing in the splanchnic nerve via posterior root in his "spinal parasympathetic nerve" theory. His theory has encountered many objections. Hukuhara (1935) and Kawasaki (1939) failed to obtain the intestinal motor response by the dorsal root stimulation, and Hukuhara et al. (1954) ascribed the motor response of the small intestine to anoxemia of the intestinal walls and to the influence of anesthesia.
However, the motor response due to the posterior root stimulation, was supported by Malmejac et al. (1940a and b, 1951) , and recently by Yamagami (1955) , who respectively confirmed the motor effect on the dog's stomach and on the pyloric sphincter by the stimulation of the splanchnic nerve and its dorsal roots.
We were able to confirm the motor response of the distal colon by the stimulation of the lumbar dorsal root (Semba et al. 1956b ).
The results obtained in the present experiments are supported by these reports. 5) When the nicotine solution was injected into the spinal ganglia, this motor effect due to posterior root stimulation was abolished, although the motor response was not influenced by blocking the coeliac, superior mesenteric ganglia and the thoracic sympathetic ganglia (Exp.3). From this result, Kure (1941) considered that the motor fibers to the gastro-intestinal tract had nerve-cells in the spinal ganglia.
However, central stimulation of the splanchnic nerve in the normal dog always produced the changes in respiratory excursion and blood pressure. This is used as the indicator of sensory stimulation. In the present experiment, when the nicotine-solution was applied to the spinal ganglia of dorsal root from Th5 to Th13, central stimulation of the splanchnic nerve did not produce any changes in the respiratory excursion and blood pressure. Hence, it seems that the nerve-cells of the sensory nerve in the spinal ganglia are also paralysed by nicotine.
Therefore, abolition of the motor response seen after injection of nicotine into spinal ganglia, does not indicate the block of the "motor" nerve -cells as considered by Kure . From the present study, whether the excitation is due to stimulation of the original "motor" fibers contained in the dorsal roots (Kure) or whether it is due to the antidromic action of sensory fibers (Bayliss1901)
are not determinable. 6) As Brown, McSwiney and Wadge (1930), McSwiney and Robson (1931) and Brown and McSwiney (1932) have described it, the motor effect on the splanchnic nerve is abolished by administration of ergotamine, and they thought that this was a sympathetic motor effect. However, this increased motor response was also abolished by the administration of atropine, and it was increased by administration of eserine. This is suggested that the "motor" fibers is a cholinergic nerve.
SUMMARY
The increased motor response of the gastro-intestinal activity caused by peripheral stimulation of the splanchnic nerve, thoracic sympathetic trunk and its dorsal roots was studied on anesthetized and unanesthetized dogs and toads. 1) Peripheral stimulation of the splanchnic nerve and thoracic sympathetic trunk, causes universally inhibition of gastro-intestinal motility and at times, produced augmentation.
The conditions capable of producing the motor response in the normal animals are different in the individuals.
2) After blocking the coeliac and superior mesenteric ganglia, stimulation of the splanchnic nerve and theracic sympathetic trunk always produce augmentation of the movement.
The blockade of these ganglia was the indispensable condition necessary in producing the increased gastro-intestinal motor response by sympathetic stimulation. 3) By peripheral stimulation of the dorsal root of the thoracic cord, motor augmentation of gastro-intestinal motility can always be obtained. The motor response is not influenced by the block of the coeliac and superior mesenteric ganglia and the ganglia of the thoracic sympathetic trunk. After a nicotine-solution is injected into the spinal ganglia, stimulation of the dorsal roots has no effect on gastro-intestinal activity. Stimulation of the ventral root of the thoracic ,cord always. causes inhibition. After blocking the coeliac and superior mesenteric ganglia, this inhibitory effect almost totally disappears. This research was assisted by a grant from the Ministry of Education.
